The effect of racemic ketamine on the large conductance Ca(+2)-activated potassium (BK) channels in GH3 cells.
Recently, inhalation anesthetics have been reported to block BK channels in adrenal chromaffin cells. To determine if BK block was characteristic only of inhalation anesthetics or was also a property of other general anesthetics we examined the effects of ketamine, an intravenous general anesthetic which is structurally different than inhalation anesthetics. Cell-attached and excised patch single channel and standard whole cell recording techniques were used to examine the effect of racemic ketamine on the BK channel activity in GH3 cells. When solutions containing 150 mM KCl are used in both the pipette and bath, the BK channels are characterized as a voltage-dependent channel with a unit conductance of 150-300 pS. Racemic ketamine (at clinically relevant concentrations; 2-500 microM) selectively blocked BK channels in a dose-dependent, reversible manner as evidenced by decreases in NPo (number of channels x open probability). This decrease was due to both a decrease in mean open time and an increase in the mean closed time but without a decrease in single-channel current amplitude. Ketamine shifts the Po vs voltage curve to higher potentials without a change in the slope of the voltage dependence. Ketamine also shifts the Po vs [Ca+2] relationship to higher Ca+2 concentrations. The IC50 for the single-channel block by ketamine is 20.3 +/- 15.9 microM. In an effort to confirm that the effect of ketamine was predominantly due to a block of the BK channels, standard whole cell techniques were utilized.(ABSTRACT TRUNCATED AT 250 WORDS)